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INTRODUCTION
When solving the issues of admission and planning of training-competitive loads, a special interest is caused by the individuals with the signs of connective tissue dysplasia (CTD) (Оleg et al., 2018) . Under the CTD they understand the inherited connective tissue disorders that are united in syndromes and phenotypes based on the community of external and/or visceral signs and are characterized by genetic heterogeneity and diversity of clinical manifestations from benign subclinical forms to the development of multiple organ and multiple system pathology with progressive course (Kaduryna et al., 2014) . The main features of these disorders are: prevalence, progredient course, multiorgan character of the lesion and not infrequently the adverse outcome of this pathology. The most common signs of CTD are usculoskeletal anomalies, mitral valve prolapse (MVP) and that of other valves, aneurysms of the aorta and large vessels, additional (abnormal) tendon cords (ATC) (Evtushenko et al., 2009) . Most authors attach a secondary importance to these dysplastic-dependent changes in the heart and major vessels, in the development of sudden cardiac death (SCD) in sports (Smolensky and Myhajlova, 2007) ; (Maron and Pelliccia, 4%, tricuspid valve prolapse -3%, ATC -11%, thickening of the separate ventricular chords -3%, reduction of the number of chords -5%, extension of the aortic root -19%, pathological curvature of the aorta and coronary vessels -21% (Nekhanevich and Voichenko, 2013) . According to Nechaeva and Viktorova (2007) about 20% of the dead suddenly due to cardiac symptoms experienced SCD manifestations CTD patients makes up 5.8 per 1000 per year (Nechaeva and Viktorova, 2007) . Thus, the presence of CTD signs in different predicted states requires sports doctors and trainers to conduct in-depth analysis and differential diagnosis of clinical forms in order to prevent complications during training-competitive loads (Оleg et al., 2018) . In some cases, individuals with such changes as prolapse of valves and ATC of the cardiac ventricles are allowed to sporting activities (Smolensky and Myhajlova, 2007) ; (Bonow et al., 2005) . Moreover, in some sports, people who have different phenotypic manifestations of CTD (high growth and enlargement of arm span -for rowing, volleyball and basketball, asthenic constitution and Flexibility of coupling -for rhythmic and artistic gymnastics and synchronized swimming) are selected purposefully (Smolensky and Myhajlova, 2007) ; (Garcia-Campayo et al., 2011) .
With all the diversity of lesions to organs and systems in CTD patients, the leading pathology that determines the quality and prognosis of life is cardiovascular disorders (Kaduryna et al., 2014) ; (Nechaeva and Viktorova, 2007) ; (Pearson et al., 2008) . In the literature there are somepublications about the possibility of SCD onset at certain nosologies, such as Marfan syndrome (Zemtsovsky et al., 2011) ; (Keane and Pyeritz, 2008) and MVP, Osovska and Serkova (2007) ; Bonow et al. (2006) . Unfortunately, most researchers, trainers and sports physicians rarely take into account objective data on changes in the state of the heart and hemodynamic shifts during loads of varying power, especially in athletes with CTD (Оleg et al., 2018) . The single works in this direction mainly reveal the degree of shift of the indicators of a global systolic function of the heart in athletes with the CTD only as a result of the longterm effect of physical activity at rest during stage medical examinations (Krivolap, 2014) . The changes of hemodynamics in the heart of athletes, in particular with CTD, when performing physical activity of different intensity are elucidated insufficiently (Оleg et al., 2018) . Therefore, the study of mechanisms and ways of adapting the heart of athletes with CTD in conditions of increased hemodynamic loading, that is, during sports training, is an urgent and up to date scientific task. The aim of the study was to improve the medical and pedagogical support of the training process of athletes with signs of connective tissue dysplasia by substantiating the early criteria of acute physical strain of the cardiovascular system.
MATERIAL AND METHODS
In order to solve the tasks set, we examined 132 athletes aged 6 to 35 years (average age was 14.2±4.9 years), of them 58.9% were men and 41.1% -women. At the onset of the survey, athletes had a sporting experience of 6.5±5.5 years. The average duration of training sessions per week was 14.2±7.8 hours. The study included athletesbegginners without athletic title (26.5%), athletes of II (23.2%) and I title (22.5%), as well as athletes-professionals 27.8%. With the help of anthropometry and somatoscopy, signs of systemic involvement of connective tissue (SICT) in the dysplastic process were determined: the Kettle index was calculated, and the signs of dolichostenomelia were determined by calculating the ratio of the length of the hand, foot, the arm span to the growth, and the ratio of the upper segment of the trunk to the lower one (Kaduryna et al., 2014) . The degree of hypermobility of the joints was assessed using the 9-point scale of Beighton et al. (2012) . Also, the condition of the foot arch, the presence of deformities of the spine, chest, skull and limbs was assessed, skin extension and the presence of strias, hernias and vascular pigmentation were assessed as well (Оleg et al., 2018) . Each positive feature was assigned a certain number of points in accordance with the methodology, point total greater than 11 points was considered to be diagnostically significant (Kaduryna et al., 2014) . In a state of physiological rest, an electrocardiographic and echocardiographic (EchoKG) examination of athletes was carried out according to the standard protocol (Kovalenko et al., 2009) ; (Evangelista et al., 2008) . The diastolic function of the left ventricle (LV) was evaluated by the values of the transmitral flow in pulsed wave dopplerography and the velocity of the fibrous ring of the mitral valve in its lateral part in tissue dopplerography in accordance with the recommendations of the European Echocardiographic Association (Nagueh et al., 2009) . By the results of anthropometry and echocardiography, athletes with CTD -31 people were selected (main group). The control group consisted of 101 athletes without the indicated signs. After that, the patients performed a load on the vertical bicycle ergometer "Ketler X1" with stair-stepped increase in load without rest periods. The initial load was selected based on the weight of the patient and was equal to 1 W/kg. The load on each step increased by 1 W/kg and lasted for 3 minutes. Criteria for termination of loading were clinical, functional or electrocardiographic absolute indications for cessation of loading according to the recommendations of the American Heart Association (Fletcher et al., 2013) . At the end of each load, EchoKG was performed: the dynamics of the ejection fraction and the systolic shortening of the lungs in the parasternal position along the long axis of the heart, the magnitude of the transmitral flow and the movement of the mitral valve fibrous ring in the four-chamber apical position were evaluated (Оleg et al., 2018) . In the recovery period from the 3rd to 5th minute, an electrocardiographic and echocardiographic examination was performed according to standard methods. All athletes had an EchoKG test on the Philips HDI 5000 apparatus (manufactured in the USA, 2004) using 2-4 MHz phase sensor in 2D, M, color, pulse-wave and continuous-wave Doppler modes.
To determine physical performance, athletes were tested by PWC170 on a bicycle with a standard method (Abramov et al., 2014) . Statistical processing of the obtained results was carried out using the package of licensed applications. STATISTICA (6.1, serial number AGAR909E415822FA) (Halafyan, 2007) . The type of distribution of indicators was analyzed using the Shapiro-Wilk's W-test. The reliability of differences between indicators were defined considering the type of distribution, using Student's t-criterion and the Mann-Whitney U-criterion. The threshold level of statistical significance of the obtained results was p <0.01. The results are presented as M±SD.
The work was carried out in compliance with the regulations of the medical ethics committee developed in compliance with provisions of the European Convention "On protection of human dignity in biomedical perspective" (1997) and the Helsinki Declaration of the World Medical Association (2008).
RESULTS
Of SICT signs in the group of athletes with CTD, the most often there were observed lack of body weight, dolihostenomelia, Flexibility of coupling and Flat leg as shown in Table 3 .1. Studying the state of cardiohemodynamic in the period of restitution, an extension of the recovery time in athletes with CTD was established. Thus, 3 minutes after the load performing in the representatives of the main group, EF was at the level of 67.81±13.22%, and the ratio E/e' was 9.35±2.34 units, which statistically differed from the comparison group, where they amounted to 61.10±5.92%, and the ratio E/e' was 5.53±1.61 units.
The indices of the functional state of athletes were chosen as the measure of the total impact of the above differences in the comparison groups. To determine the impact of SICT on the physical capacity of athletes, we conducted a one-way Anova, where the level of SICT more than 11 points was chosen as a group factor, and the level of physical capacity was as dependent factor as shown in table 3.4. 
DISCUSSION

